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BACKGROUND
The veterans' health-care system administered by the Department of Veterans Affairs (VA) was established at the end of World War I in order to provide veterans access to medical care and rehabilitation for service-related health conditions (Kizer & Dudley, 2009) . Since then, the VA system has grown to become the largest health-care system in the United States, and plays a role of safety net that provides affordable health care to veterans with low-income and/or service-related disability (Congressional Budget Office, 2009 ). As of fiscal year 2014, about 6.6 million unique patients are treated in the VA facilities annually; jointly, the total patient expenditure at VA facilities reaches $58 billion.
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Following VA health-care system's transformation in the late 1990s, there have been several studies examining the quality of services delivered in VA facilities. The findings from these studies are mixed. Some of them show significant improvement in quality of services delivered and clinical performance, satisfaction, as well as operation efficiency (see Kizer & Dudley, 2009 for a detailed review of this literature). Others, nevertheless, show that such improvement may not be universal across all facilities and patients. For example, there could be adverse outcomes when the services delivered in VA and non-VA facilities are not coordinated (Asch et al., 2004; Wolinsky, An, Liu, Miller, & Rosenthal, 2007; Wolinsky et al., 2006) .
Besides, despite the improvement in procedural measures (Jha, Perlin, Kizer, & Dudley, 2003) , there still is a racial gap in clinical outcomes even within a facility (Gao et al., 2011; Trivedi, Grebla, Wright, & Washington, 2011) , albeit the minority isn't always disadvantaged (Volpp et al., 2007) . Male and minority patients in VA hospitals also tend to have more positive experiences than female and white veterans (Hausmann, Gao, Mor, Schaefer, & Fine, 2014) .
1 National Center for Veterans Analysis and Statistics; http://www.va.gov/vetdata/docs/pocketcards/fy2015q4.pdf 2 On the other hand, the demand for VA health services is not as widely studied. Factors such as demographics (Hausmann et al., 2014; Liu, Maciejewski, & Sales, 2005) , private health insurance coverage (Shen, Hendricks, Wang, Gardner, & Kazis, 2008) , and Medicare eligibility (Carey et al., 2008; Hynes et al., 2007; Liu et al., 2010; Liu et al., 2011) have been examined.
Overall, these studies show that veterans who are younger, white, or covered in private health insurance plans are less likely to use VA services. For veterans who are dual-entitled for VA services and Medicare, VA patients rely more on Medicare for primary care and specialty care, but rely on VA for mental health care.
The most commonly used data sources in the literature of VA utilization are patients and medical records in VA facilities, administrative data from VA and/or Medicare claims, VA enrollees, or some combination of these. One major limitation is that veterans who are not eligible for free or reduced-cost services are likely to be missed if they choose not to "buy in" to VA health services.
2 Additionally, while these data tend to have rich information in health status and medical history, by nature they are less informative about the experiences of veterans outside hospitals or the comparison between veterans and nonveterans. Consequently, missing from the VA utilization literature are examinations of the differences between VA users and nonusers, and whether those differences affect utilization.
Relying on a more extensive data set, our paper fills this gap in literature. We use data from the Health and Retirement Study (HRS), which follows a representative sample of the elderly (51 and older) population in the U.S. over time. The HRS allows us to compare not only VA users versus nonusers, but also veterans versus nonveterans in the overall population. Its longitudinal nature provides extensive information on education, earnings, job history, and other 3 demographic and psychosocial information (detailed in the next section) that is usually not available in other data sources. In 2011 and 2013, the HRS also administered veteran mail surveys that ask veterans about their health status, experiences in the military, and perception about the quality of services delivered in VA facilities.
Three research questions are addressed in this study. Is there a racial difference in the use of VA health services? What economic, health, social, or attitudinal factors influence such use? Do these factors explain the racial differences observed? The answers to these questions are of interest for a number of policy concerns, such as understanding the demand for health care services in the VA system, assessing the perception of the quality of services delivered, and gauging the interaction of the VA system with other changes affecting the health care environment such as expansion or contraction in Medicaid, Medicare, and subsidies under the Affordable Care Act (ACA). Finally, since the older veterans are dual eligible for services from VA and Medicare, the demand for VA services also has ramifications regarding the allocation of government resources in the health care system.
We find that veterans are less likely to work for pay and less healthy than the general population in the same age cohort. Consistent with earlier studies (for example, Liu et al., 2005; Washington, Villa, Brown, Damron-Rodriguez, & Harada, 2005) , we also find black veterans are more likely to use VA services than whites. Among veterans who are eligible for VA services, those who are Medicare eligible (65 and older) or those who have health insurance coverage through employment (regardless if own or spousal coverage), are more likely to be VA users.
We also show that the observed racial difference in VA services usage is largely attributed to the racial difference in the attitudes toward the quality of services delivered in VA facilities.
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In the next section, the HRS data and research methods used in this study are introduced.
After we present our results, we conclude the paper with a discussion of policy implications and suggestions for future research.
METHODS
Data Sources
We use the Health and Retirement Study, a panel study of a nationally representative sample of people 51 and older in the U.S. The information on health status and health insurance coverage is provided in the 2012 core survey, from which we are able to tell a respondent's selfreported health status as well as existing diseases, whether a respondent is eligible for VA health services, whether the respondent used such services during the 12-month period prior to the interview, and whether the respondent is covered by other health insurance plans. We also collect key demographic information, such as age, race, gender, marital status, level of education, labor force participation, and income, from the core survey. Finally, from the 2012 core survey, we construct an indicator for cognitive impairment without dementia (Crimmins, Kim, Langa, & Weir, 2011) , which is a dummy variable that indicates whether the respondent is cognitively impaired.
The HRS administered off-year surveys in 2011 and 2013. The 2011 mail survey was administered to a random sample of all HRS respondents and had a section for veterans on experiences regarding the VA system. The 2013 mail survey was administered to those who self-reported as veterans only. The mail survey provides information regarding type(s) of services used, as well as the perception about the quality of VA health care services.
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Respondents can answer VA services are better (than non-VA services), non-VA services are better, or neutral.
Overall, 3,544 respondents self-identified themselves as veterans in the 2012 core survey.
Roughly 70% (2,422) of these participants also participated in the off-year mail surveys in 2011
and/or 2013. Slightly more than half (1,269) of these veterans are eligible for VA services, and 701 of them reported to have used VA health services in the 12-month period prior to the survey.
Due to missing data, the numbers of observations used in the regression analysis could be lower and are reported the corresponding tables.
Empirical Model
In addition to logit regressions, we use the decomposition method proposed in Fairlie (2005) to calibrate how much of the racial differences in VA health services usage can be attributed to the racial differences in the attitudes toward VA services. This method is similar to Oaxaca (1973) and Blinder (1973) in its nature, but is modified to accommodate nonlinear models. Namely, the racial differences in VA usage can be decomposed into two components:
one that can be attributed to the racial differences in the distributions of observable characteristics in the regression, and the other that is attributed to the coefficients in the regression. In Fortin, Lemieux, and Firpo (2011) , the former is called the "compositional effect," while the latter is called the "wage structure effect" as the decomposition method was initially developed to analyze wage gap. In this paper, we will simply call this latter component "structure effect" to avoid confusion.
More specifically, let be the sample size, be an array of respondent 's characteristics, and ̂ be the coefficients associated with in a function that determines 6 whether a respondent uses VA health services or not. Hence, mean level of VA usage in the population, � , can be written as:
It follows that the racial usage difference can be written as (the superscript and stand for black and white, respectively):
Note that while ̂ is the coefficient from the "pooled" (black and white) model, ̂ and ̂a re coefficients from regressions using white-and black-only observations, respectively.
Subtracting and adding the term ∑ � � � =1
, we get:
� If the function (•) is linear, this becomes the standard Oaxaca-Blinder decomposition (Blinder, 1973; Fortin et al., 2011; Oaxaca, 1973) :
In this equation, the first bracket is the "compositional effect" (the racial gap in VA services usage that can be attributed to the racial difference in the distributions of observable characteristics), and the second bracket is the "structure effect" (the racial usage gap that can be attributed to the racial differences in coefficients).
When the function (•) is not linear, however, equation [3] may not lead to equation [4] .
Consider first a case where the sample sizes of blacks and whites are the same, that is, = = . Let ( = 1, 2, … , ) be the ℎ item in the array of and − be all other variables in except , the compositional effect (the terms in the first bracket in equation [3] ) can be written as:
In other words, the compositional effect of the racial gap in VA care usage that is attributed to , � , is:
The variance of � can be approximated using the Delta method (Fairlie, 2005; Oaxaca & Ransom, 1994 regression is re-estimated with a different random sample of white veterans. In this paper, the estimate of � is obtained through 1,000 bootstrap iterations.
RESULTS
Characteristics of the VA Users
Descriptive statistics of selected variables are listed in Table 1 , with various sample restrictions in each column. All variables in Table 1 except age and household income are dummy variables. Note that the three variables under the "other insurance" category: employersponsored health insurance, Medicare, and Medicaid are not mutually exclusive.
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The first two columns in Table 1 compare all mail survey respondents 3 and veterans in the survey. Compared to the U.S. population 51 and older, veterans, on average, are more likely to be male, slightly older, less likely to work for pay, and have lower household income.
Veterans are also likely to be covered by Medicare, which reflects veterans being older than the average population.
Columns 3 Veterans who are black are more likely to be eligible for VA. Conditional on being eligible, they are more likely to be users. Conditional on being users, they are also more likely to rely on VA only for health care services. Veterans who are not married are also more likely to be eligible, more likely to be users conditional on being eligible, and use VA only conditional on being users. The other two variables that show clear patterns are related: whether a veteran is working for pay and whether s/he has employer-sponsored health insurance plan (through own employment or spousal coverage). Those who are not working for pay and hence do not have employer-sponsored health insurance plans are more likely to be eligible for VA and more likely to be users.
The relationship between age and demand for VA services is likely nonlinear. Health status is usually negatively correlated with age, so the demand for health care should increase with age. However, as veterans become eligible for Medicare at age 65, the demand for VA 9 services may not necessarily increase with age even though the demand for health care increases.
In Figure 1 we plot the likelihood of using VA health services by age. It is clear that VA usage increases roughly until HRS veterans become eligible for Medicare at age 65. Beyond 65, the usage decreases, and the patterns are similar regardless whether we look at VA services as a whole or each type of VA services surveyed in the HRS (inpatient care, outpatient care, prescriptions, and emergency care). The discontinuity in utilization at age 65, hence, is not as evident as the results reported in Card, Dobkin, and Maestas (2008), which does not include VA hospitals. Due to the nonlinearity, we use a set of age group dummy variables in the following analysis. Tables 2A through Tables 3C are the parametric versions of Table 1 using logit regressions. In Tables 2A and 2B , the dependent variable is a dummy variable that equals one if a veteran is a VA user. In Tables 3A through 3C , the dependent variable is a dummy indicating that a veteran uses VA services only. Table 2B restricts the sample to the veterans who report to be eligible for VA services.
Determinants of VA Services Usage
Many of the significant coefficients in Column 5 of Table 3B and Table 2B are qualitatively similar. Finally, Table 3C compares, among VA users, those who only use VA against those who use VA and other services. In the full model (Column 5), none of the coefficients is statistically significant at 5% level.
To summarize the results from Table 2A through Table 3C , we find that among all veterans, black and less healthy veterans are more likely to be VA users. However, conditional on being eligible, race and health status are no longer strong predictors of VA services usage.
We do find that age and availability of other health insurance coverage affect VA usage. More specifically, there is a significant drop in usage before and after age 65: There is also a 11 significant drop in usage when a veteran has employer-sponsored health insurance coverage.
The drop in the likelihood is about 70% (odds ratio at about 0.3), and such a big decline in usage suggests substitution between serviced delivered in VA facilities and through other channels.
Attitudes toward VA Services and Racial Difference in VA Services Usage
A unique provision in the HRS is the questions regarding the perceptions of service quality delivered in VA versus non-VA facilities. As we show below, although perception is subjective by nature, such perception is an important factor in explaining VA service usage, as well as the racial usage gap. Tables 4 and 5 show the correlations between VA service usage and perceptions about those services. Comparing to nonusers, VA users tend to think VA services are better than non-VA services. Among nonusers, the perceptions about VA versus non-VA services are similar between those who are eligible for VA and those who are not. The veterans who are eligible and actually use VA have more favorable views about VA services. Table 5 further restricts the sample to VA users only and compares the attitudes between those who only use VA and those who use both VA and non-VA services. We find that veterans who use VA services only have much more favorable views about VA with a sizable margin. Table 6 splits the numbers in Table 5 by race. The patterns in Table 5 hold for both white and black veterans in Table 6 ; furthermore, black veterans are more likely to think that the qualities of services delivered in VA facilities are better. Table 7A presents a parametric analysis of how the attitude toward VA services quality affects usage among all veterans. The first column in Table 7A is essentially the last column in Table 2A plus the perception/attitudinal variables on the right hand side. 4 The coefficients largely follow the same pattern, except that the coefficient on black is no longer statistically significant. The newly-added variables in Table 7A , however, are highly significant, indicating that the perception about the quality of VA services strongly affects the likelihood of VA health services usage.
Numbers in
Given the different distributions of perception about VA services between black and white veterans shown in Table 6 , we next investigate how much of the racial difference in VA service usage can be attributed to the racial difference in attitudinal factors using the variance decomposition method introduced in the previous section. The second and third columns in Table 7 re-estimate the model by race, which provide the information necessary to estimate equations [5] and [6] . The variance decomposition method allows us to decompose the racial gap in VA health services usage into the "compositional effect" (part of the gap that can be attributed to the racial difference in the distributions of characteristics observable to researchers) and the "structure effect" (the part that is attributed to the racial difference in "returns" to, i.e.
coefficients associated with these characteristics in a parametric model). Our empirical strategy is justified by a comparison between the second and third columns, as coefficients do differ by race when the models are separately estimated.
To facilitate the decomposition based on equations [5] and [6], we group the explanatory variables into several categories: gender, age (in categories of 50-54, 55-59, 60-64, 65-69, 70-74, and 75+) , marital status (married, partnered, separated/divided, widowed, and never married), education (less than high school, high school, some college, and college and above), work and income (working for pay or not and household income), health (self-report of health and the 4 Note that numbers of observations are different in Table 2A and Table7A due to the missing data in perception measures. Same conclusion can still be made if Table 2A is re-estimated with the same subsample used in Table 7A. 13 dummy indicating cognitively impaired or dementia), availability of other insurance coverage (dummy variables indicating whether the respondent has Medicare, Medicaid, and employersponsored health insurance coverage), and attitudes toward the quality of VA services (VA services are better, non-VA services are better, or neutral). The results of variance decomposition are shown in Table 7B .
The first row in Table 7B is the unconditional racial difference in VA health services usage and is about 10%. The next two rows show that, among the 10% difference in usage, the structure effect is 5.65% and the compositional effect is 4.38%. The remaining rows break down the compositional effect that can be attributed to each category of observable variables. Only the numbers in last two rows are statistically significant. The number of 0.0058 on "health" means that, had the black veterans had the same distribution of health conditions as white veterans, the racial difference in VA usage would be 0.58% smaller. In other words, 0.58% of the racial difference in VA health service usage can be attributed to the racial difference in health conditions. It is clear in the last row that the racial difference in perception about the quality of VA services plays a big role in the racial difference in VA usage: Had the distribution of perceptions been the same between black and white veterans, the racial difference in usage would be cut by almost half. Since black veterans are more likely to think VA services are better than non-VA services (Table 6 ), half of the racial difference in usage can be attributed to black veterans having more favorable attitudes toward VA services. Tables 8A and 8B repeat the same estimation with those who are eligible for VA services only. Table 8A , hence, is comparable to Table 2B . Again, the last few rows in Table 8A suggest that perception about service quality strongly affect usage among eligible veterans. Table 8B shows that, among veterans eligible for VA services, the whole racial gap in usage can be 14 attributed to racial difference in the perception about quality of services delivered in VA versus non-VA facilities.
To summarize our results, in Tables 2A through 3B we show that, among all veterans, those who are black and less healthy are more likely to be VA users. Nevertheless, race and health status are no longer significant explanatory variables once the sample is conditional on eligibility for VA services. Among either all veterans or only those eligible for VA services, the likelihood of VA services usage drops at age 65 as well as for veterans who obtain health insurance coverage through employment. Both suggest that VA services are at least partially substituted by services provided through Medicare or employer-sponsored health insurance coverage. In Tables 4 through 6 , we show that the attitudes toward quality of VA services differ by race and are strongly correlated with usage. The numbers in Tables 7A through 8B imply that a majority portion of racial difference in VA usage can be attributed to the racial difference in the attitudes toward the quality of VA services.
CONCLUSIONS
Using a random sample of U.S. veterans older than 51 years old in the Health and Retirement Study, we show that veterans who are black and less healthy are more likely to use VA services, although the effects of race and health and health status on usage are no longer observed conditional on eligibility for VA. More importantly, veterans who are 65 and older or who have health insurance coverage through employment are less likely to use VA services:
Conditional on usage, these veterans are also less likely to rely on VA services only for health care. Older than 65 and having health insurance coverage through employment each reduces the likelihood of using VA services by 70%, suggesting at least partial substitutions between health care services provide by VA and through other channels. 15 We also find that a sizable portion of racial difference in the usage of VA services can be attributed to the black-white difference in perceptions about the quality of services delivered in VA versus non-VA facilities. Namely, veterans who have favorable views about VA are more likely to use VA services, and black veterans, on average, have more favorable views than their white peers. Had black and white veterans had the same distributions of attitudes toward VA quality, the racial gap in usage would have been cut in half among all veterans and virtually eliminated among those who are eligible for VA services.
Our study fills a gap in the literature of VA services utilization by using a random sample of veterans that include both VA users and nonusers. In most of the previous studies, nonusers are never observed due to data limitation. The Health and Retirement Study not only allows us to assess the factors influencing utilization by comparing users versus nonusers, but also provides extensive information beyond medical records not usually available in the previous literature.
Our findings have important policy implications regarding the role of the VA system under the ACA. Our finding that the demand for VA services is at least partially substituted by services delivered through other channels is informative regarding the demand for care in multiple sectors of the health care system. Preference is revealed when veterans choose which facility to receive health services from. And veterans choose non-VA over VA facilities either because non-VA services are preferred or because they are not able to get services in VA 
